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DEVICE AND METHOD FOR INCREASING THE CONCENTRATION OF FUEL IN A 
LIQUID FLOW SUPPLIED TO THE ANODE OF A FUEL CELL 

Examiner: Scully S.N.: 10/576,375 

DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 23, 2010 has been entered. Claim 37 has been amended. Accordingly, 
claims 37-61 , 71 and 72 remain pending in the application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 102 

3. Claim rejections of claims 37-39, 41-43, 45, 46, 54, 56-58, 60, 61 and 71 under 
35 U.S.C. 102(e) as being anticipated by Zimmermann (US2004/0058222A1) are 
withdrawn because the claims have been amended. 
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Claim Rejections - 35 USC §103 

4. Claims 37-39, 41 -48, 51 , 52, 54-58, 60, 61 , 71 and 72 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Zimmermann (US2004/0058222A1). 

With respect to claim 37, Zimmermann discloses a passive control of fuel 
concentration in a liquid feed fuel cell. The device comprises a fuel delivery subsystem 
30 (applicant's fuel storage device) having a throughflow side 14 disposed therein. The 
device comprises a membrane (16) which swells upon contact with the methanol (22) 
and contact between the membrane (16) and the fuel mixture (24) in reservoir (14) 
causes methanol to migrate from the membrane (16) to the fuel reservoir (14), 
increasing the concentration of the methanol in the mixture of methanol and water. 
Preferably the membrane (16) is impermeable to water to thereby prevent the back 
migration of water from fuel reservoir (14) to methanol reservoir (12). See [0028]. 

Zimmermann does not disclose the claimed configuration wherein the 
throughflow device comprises walls configured as at least one membrane as claimed. 
However, it is the position of the Examiner that this change of shape is an obvious 
matter of choice which a person of ordinary skill in the art at the time of the invention 
would have found obvious absent persuasive evidence that the particular configuration 
is significant. In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966); MPEP 2144.04. 

With respect to claims 38, 39 and 71 , Zimmermann discloses the system to be 
used with a direct methanol fuel cell. See [0005]. 



Application/Control Number: 10/576,375 Page 4 

Art Unit: 1727 

With respect to claim 41 , Zimmermann discloses temperature differentials 
between the two reservoirs can adjust the equilibrium concentrations. See [0021]. 
Thus, a heating device would be necessary. 

With respect to claims 42 and 43, Zimmermann discloses that the device 
comprises reservoirs (12, 14). These are interpreted as heat insulators comprising 
insulating material. 

With respect to claim 45, Zimmermann discloses the system comprising a tank or 
container (12, 14). 

With respect to claim 46, Zimmermann discloses the device contains fuel in pure 
or in concentrated form. See [0008]. 

With respect to claim 47, Zimmermann does not disclose the particular fuel 
concentration claimed. However, Zimmermann recognizes concentration range to be a 
relevant factor in developing a system for controlling the concentration of methanol in 
the system. See [0006]. It would have been obvious to one of ordinary skill in the art to 
vary the concentration of the fuel based on its intended use. Further, it is the position of 
the examiner that the fuel concentration is not critical. 

With respect to claims 48 and 52, Zimmermann does not explicitly disclose a 
support or stabilizing device. However, obviously it is beneficial to provide a supportive 
structure to a system to prevent physical damage. 

With respect to claim 51 , Zimmermann does not disclose the throughflow rate. 
However, Zimmermann recognizes size is a relevant factor in developing a system for 
controlling the concentration of methanol in the system. See [0006]. Depending on the 
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size of the membrane, the throughflow rate in ml/min would vary. Thus, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to adjust the 
size of the liquid feed depending on the intended use (i.e. intended flow rate to a fuel 
cell). 

With respect to claim 54, Zimmermann discloses the device comprises a channel 
14 situated in the interior of the fuel storage device 30. See Figure 1 . 

With respect to claim 55, Zimmermann does not disclose the cross-section of the 
channel. However, it is commonly known to make a pipe-like device circular in cross- 
section. Further, it is the position of the examiner that the shape of the membrane is not 
critical. 

With respect to claim 56, Zimmermann discloses the device comprises a filter, for 
example at membranes (36,38,40 and 16). See Figures 1 and 2. 

With respect to claim 57, Zimmermann discloses the fuel and/or carrier 
component is a liquid. See [0014]. 

With respect to claims 58, 60 and 61 , Zimmermann discloses the carrier 
component is water and the fuel is methanol. See abstract. 

With respect to claims 44 and 72, Zimmermann does not disclose a spiral 
throughloop. However, depending on the residence time, it would be obvious to one of 
ordinary skill in the art at the time of the invention to recycle the outlet stream from the 
device back into the device to insure the proper methanol concentration is achieved if 
the residence time was too small. 
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5. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zimmermann (US2004/0058222) as applied to claims 37-39, 41-48, 51 , 52, 54-58, 60, 
61 , 71 and 72 above, and further in view of Neutzler et al. (US2002/0076599) 

With respect to claim 40, Zimmermann discloses a direct methanol fuel cell which 
creates water. Neutzler et al. disclose a direct methanol fuel cell including a water 
management system. To aid in supplying methanol and water to the anode, it would be 
beneficial to recirculate the aqueous fuel mixture after the fuel cell reaction, and recycle 
the water generated at the cathode in the fuel cell reaction, as well as the water arriving 
at the cathode via diffusion and electro-osmotic drag. See [0005]. Thus, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to include a 
recycling feed of the water from the cathode to the inlet fuel in order to aid in supplying 
methanol and water to the anode. 

6. Claims 49 and 53 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Zimmermann (US2004/0058222) as applied to claims 37-39, 41-48, 51 , 52, 54-58, 
60, 61 , 71 and 72 above, and further in view of Beisswenger et al. (US2004/0003720). 

With respect to claims 49 and 53, Zimmermann does not disclose a support 
structure comprising a foamed material. Beisswenger et al. disclose a system for 
hydrogen separation. The separation device is a membrane. See [0009]. Beisswenger 
et al. further disclose a support structure (8) on the membrane made of a foamed 
material. This foam is used to provide support for the membrane. See [0057]. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
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include a foamed support on the separation membrane of Zimmermann because it 
provides support for the membrane. 

7. Claims 50 and 59 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Zimmermann (US2004/0058222) as applied to claims 37-39, 41-48, 51 , 52, 54-58, 
60, 61 , 71 and 72 above, and further in view of Shurtleff (US2003/0228252). 

With respect to claim 50, Zimmermann does not disclose the membrane is a 
perfluorosulfonic acid/polytetrafluoroethylene copolymer in acidic form. Shurtleff 
discloses Nation (PFSA/PTFE) is a water-selective membrane which can be used to 
remove the water from a system. See [0037-0039]. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use the membrane of Shurtleff 
because it provides a selective membrane for separation. 

With respect to claim 59, Nation inherently releases sulfonic acid and therefore 
the methanol/water mixture would inherently comprise an acid. 

8. Claims 37-39, 41 -48, 51 , 52, 54-58, 60, 61 , 71 and 72 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Zimmermann (US2004/0058222A1) in view 
of Leonard (US3,794,468). 

With respect to claim 37, Zimmermann discloses a passive control of fuel 
concentration in a liquid feed fuel cell. The device comprises a fuel delivery subsystem 
30 (applicant's fuel storage device) having a throughflow side 14 disposed therein. The 
device comprises a membrane (16) which swells upon contact with the methanol (22) 
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and contact between the membrane (16) and the fuel mixture (24) in reservoir (14) 
causes methanol to migrate from the membrane (16) to the fuel reservoir (14), 
increasing the concentration of the methanol in the mixture of methanol and water. 
Preferably the membrane (16) is impermeable to water to thereby prevent the back 
migration of water from fuel reservoir (14) to methanol reservoir (12). See [0028]. 

Zimmermann does not disclose the claimed configuration wherein the 
throughflow device comprises walls configured as at least one membrane as claimed. 
Leonard discloses a mass transfer device which comprises a capillary tube of semi- 
permeable membrane adapted for mass transfer between two fluids, one flowing 
through the tube while the second contacts the outside of the tube and is held within a 
wall. See Figures 8-1 2; description. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use the mass exchange design of Leonard in the 
system of Zimmermann because Leonard teaches it is easily manufactured for reliability 
and a low cost. See column 1 , lines 1 0-53. 

With respect to claims 38, 39 and 71 , Zimmermann in view of Leonard discloses 
the system to be used with a direct methanol fuel cell. See [0005]. 

With respect to claim 41 , Zimmermann in view of Leonard discloses temperature 
differentials between the two reservoirs can adjust the equilibrium concentrations. See 
[0021]. Thus, a heating device would be necessary. 

With respect to claims 42 and 43, Zimmermann in view of Leonard discloses that 
the device comprises reservoirs (12, 14). These are interpreted as heat insulators 
comprising insulating material. 
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With respect to claim 45, Zimmermann in view of Leonard discloses the system 
comprising a tank or container (12,1 4). 

With respect to claim 46, Zimmermann in view of Leonard discloses the device 
contains fuel in pure or in concentrated form. See [0008]. 

With respect to claim 47, Zimmermann in view of Leonard do not disclose the 
particular fuel concentration claimed. However, Zimmermann recognizes concentration 
range to be a relevant factor in developing a system for controlling the concentration of 
methanol in the system. See [0006]. It would have been obvious to one of ordinary skill 
in the art to vary the concentration of the fuel based on its intended use. Further, it is 
the position of the examiner that the fuel concentration is not critical. 

With respect to claims 48 and 52, Zimmermann in view of Leonard do not 
explicitly disclose a support or stabilizing device. However, obviously it is beneficial to 
provide a supportive structure to a system to prevent physical damage. 

With respect to claim 51 , Zimmermann in view of Leonard do not disclose the 
throughflow rate. However, Zimmermann recognizes size is a relevant factor in 
developing a system for controlling the concentration of methanol in the system. See 
[0006]. Depending on the size of the membrane, the throughflow rate in ml/min would 
vary. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to adjust the size of the liquid feed depending on the intended use (i.e. 
intended flow rate to a fuel cell). 
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With respect to claim 54, Zimmermann in view of Leonard discloses the device 
comprises a channel 14 situated in the interior of the fuel storage device 30. See Figure 
1. 

With respect to claim 55, Zimmermann in view of Leonard do not disclose the 
cross-section of the channel. However, it is commonly known to make a pipe-like 
device circular in cross-section. Further, it is the position of the examiner that the shape 
of the membrane is not critical. 

With respect to claim 56, Zimmermann in view of Leonard discloses the device 
comprises a filter, for example at membranes (36,38,40 and 16). See Figures 1 and 2. 

With respect to claim 57, Zimmermann discloses the fuel and/or carrier 
component is a liquid. See [0014]. 

With respect to claims 58, 60 and 61 , Zimmermann in view of Leonard discloses 
the carrier component is water and the fuel is methanol. See abstract. 

With respect to claims 44 and 72, Zimmermann in view of Leonard do not 
disclose a spiral throughloop. However, depending on the residence time, it would be 
obvious to one of ordinary skill in the art at the time of the invention to recycle the outlet 
stream from the device back into the device to insure the proper methanol concentration 
is achieved if the residence time was too small. 

9. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zimmermann (US2004/0058222) in view of Leonard (US3, 794,468) as applied to claims 
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37-39, 41-48, 51 , 52, 54-58, 60, 61 , 71 and 72 above, and further in view of Neutzler et 
al. (US2002/0076599) 

With respect to claim 40, Zimmermann in view of Leonard discloses a direct 
methanol fuel cell which creates water. Neutzler et al. disclose a direct methanol fuel 
cell including a water management system. To aid in supplying methanol and water to 
the anode, it would be beneficial to recirculate the aqueous fuel mixture after the fuel 
cell reaction, and recycle the water generated at the cathode in the fuel cell reaction, as 
well as the water arriving at the cathode via diffusion and electro-osmotic drag. See 
[0005]. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to include a recycling feed of the water from the cathode to the inlet fuel in 
order to aid in supplying methanol and water to the anode. 

1 0. Claims 49 and 53 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Zimmermann (US2004/0058222) in view of Leonard (US3,794,468) as applied to 
claims 37-39, 41 -48, 51 , 52, 54-58, 60, 61 , 71 and 72 above, and further in view of 
Beisswenger et al. (US2004/0003720). 

With respect to claims 49 and 53, Zimmermann in view of Leonard do not 
disclose a support structure comprising a foamed material. Beisswenger et al. disclose 
a system for hydrogen separation. The separation device is a membrane. See [0009]. 
Beisswenger et al. further disclose a support structure (8) on the membrane made of a 
foamed material. This foam is used to provide support for the membrane. See [0057]. 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
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to include a foamed support on the separation membrane of Zimmermann because it 
provides support for the membrane. 

1 1 . Claims 50 and 59 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Zimmermann (US2004/0058222) in view of Leonard (US3,794,468) as applied to 
claims 37-39, 41 -48, 51 , 52, 54-58, 60, 61 , 71 and 72 above, and further in view of 
Shurtleff (US2003/0228252). 

With respect to claim 50, Zimmermann in view of Leonard do not disclose the 
membrane is a perfluorosulfonic acid/polytetrafluoroethylene copolymer in acidic form. 
Shurtleff discloses Nation (PFSA/PTFE) is a water-selective membrane which can be 
used to remove the water from a system. See [0037-0039]. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the 
membrane of Shurtleff because it provides a selective membrane for separation. 

With respect to claim 59, Nation inherently releases sulfonic acid and therefore 
the methanol/water mixture would inherently comprise an acid. 

Response to Arguments 

1 2. Applicant's arguments with respect to claims 37-61 , 71 and 72 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Contact/Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Scully whose telephone number is (571)270- 
5267. The examiner can normally be reached on Monday to Friday 12pm to 8pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on (571)272-1330. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/S. S./ 

Examiner, Art Unit 1727 



/Barbara L. Gilliam/ 

Supervisory Patent Examiner, Art Unit 1727 



